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ABSTRACT

The purpose of the Accelerated Retrieval Project II is to remove targeted
high-activity transuranic waste, collocated depleted uranium roaster oxides, and
volatile organic compound-containing sludges from specified areas in the
Subsurface Disposal Area. This field sampling plan describes the sampling
activities performed during and in support of waste retrieval operations.
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Field Sampling Plan for the
Accelerated Retrieval Project Il

1. INTRODUCTION AND SITE BACKGROUND

The U.S. Department of Energy (DOE) Idaho Operations Office, in consultation with the
U.S. Environmental Protection Agency (EPA) and Idaho Department of Environmental Quality, has
selected designated portions of Pit 4 and Pit 6 within the Subsurface Disposal Area (SDA) for
implementation of waste removal activities. The initial removal activities are being conducted as a
non-time-critical removal action under the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) (42 USC § 9601 et seq., 1980) at the Idaho National Laboratory (INL) Site,
referred to as the Accelerated Retrieval Project (ARP, DOE-ID 2004a). Using information and
operational improvements gained from ARP, additional waste removal activities will be conducted in the
eastern portion of Pit 4 and the western portion of Pit 6 under the project name of Accelerated Retrieval
Project I (ARP II). These activities will also be conducted under the CERCLA removal action process
(DOE-ID 2006a). The sample planning approach documented in this Field Sampling Plan (FSP) is
prepared in support of these waste removal and characterization activities.

The ARP II Project consists of the following major activities:

. Retrieval

. Targeted waste identification

. Waste inspection and packaging
o Waste certification.

The project facilities and processes are designed to safely conduct a targeted retrieval of the
following Rocky Flats Plant (RFP) waste streams: Series 741 and 743 sludge, graphite, filters, and
roaster-oxide waste. Both retrieval and certification operations are similar to the previous processes
employed in ARP. The process employed in ARP II includes venting of intact drums with tools employed
by the excavator immediately upon retrieval to minimize risk from potential gas buildup to personnel.
Retrieved waste containers are then opened with excavator tools to inspect contents for unsafe items and
to initiate targeted vs. nontargeted waste determinations, if possible. Visual characteristics of the waste
will be used as the primary target vs. nontarget differentiator but use of various screening instruments
may enhance the visual differentiation, as applicable.

The waste container carcass and original packing materials are typically removed from targeted
waste, as are all Waste Isolation Pilot Project (WIPP)-prohibited items (e.g., aerosol cans). This occurs in
the retrieval area or after the waste is moved to the Drum Packaging System (DPS). Following removal of
nontargeted wastes and any remaining WIPP prohibited items, a WIPP certified visual examination is
performed in the DPS. Following visual examination, and prior to final loadout, select high-activity
targeted wastes may be assay-screened with the gram estimator to ensure that plutonium fissile gram
equivalent limits are not exceeded in the packaged waste. This gram estimate value is used to determine if
the waste is acceptable for safe storage without additional criticality controls. Following this
determination, waste is loaded into either WIPP-certified drums or standard waste boxes using the DPS
loadout system.



Waste leaving the DPS may go directly to interim storage or be turned over to the Central
Characterization Project (CCP), a WIPP-affiliated organization charged with characterization and
certification of the wastes bound for WIPP. The CCP organization will perform all WIPP-required
characterization including certified radionuclide assay of the waste before disposal at WIPP.

1.1 Objectives of the Sampling

This FSP describes the collection and analysis of samples needed to:

. Estimate the radionuclide activity of nontargeted waste that would remain in the pit
. Determine the presence of non-Rocky Flats mobile radiological contaminants in the underburden
. Provide the general framework for collection of characterization information to support both

incident and nonroutine waste management characterization efforts.

A separate sampling and analysis plan will be prepared to support disposition of targeted waste
destined for WIPP.

1.2 Scope of the Sampling Plan

This plan covers sampling activities conducted under the ARP II as described in Section 1.1. It
includes sampling in the eastern portion of Pit 4 and the western portion of Pit 6. Because of the project’s
complexity, changes in sample types, locations, and method of collection are expected. Samples not
currently envisioned may be collected under this plan as long as the general framework described by this
plan is followed and the sample collection activities are appropriately documented. Significant deviation
from the plan (e.g., change of systematic sampling approach) would require regulatory Agency
concurrence. Though discussed for reference purposes, this plan specifically excludes details on
collection of samples for WIPP waste certification as well as samples used for health and safety purposes,
which are collected under the project’s transuranic waste industrial hygiene program guidelines.

Together, this FSP and the Quality Assurance Project Plan for Waste Area Groups 1, 2, 3, 4, 5, 6,
7, 10, and Deactivation, Decontamination, and Decommissioning (DOE-ID 2004b) are considered the
sampling and analysis plan for the non-WIPP aspects of this project. This FSP has been prepared in
accordance with the Idaho Cleanup Project Management Control Procedure, “Environmental Sampling
Activities at the INL” (MCP-9439) and describes the field activities that are part of the investigation. The
Quality Assurance Project Plan (QAPjP) (DOE-ID 2004b) describes the processes and programs that
ensure the generated data will be suitable for the intended use. This plan includes enhancements
appropriate for ARP II while continuing the general approach first outlined in the ARP I FSP (Mcllwain
2006).

1.3 Site Background

The INL Site is a DOE facility, located 52 km (32 mi) west of Idaho Falls, Idaho, that occupies
2,305 km? (890 mi®) of the northeastern portion of the Eastern Snake River Plain. The Radioactive Waste
Management Complex (RWMC) is located in the southwestern portion of the INL Site, as shown in
Figure 1. The SDA is a 39 hectare (97 acre) area located within the RWMC. The SDA consists of 20 pits,
58 trenches, 21 soil vault rows, Pad A, and the Acid Pit where waste disposal activities occurred.
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Figure 1. Map showing the location of the Radioactive Waste Management Complex at the Idaho
National Laboratory Site.

The objective of the ARP II is to perform a targeted retrieval of certain RFP waste streams that
contain significant concentrations of the contaminants of concern (COCs) identified in the Remedial
Investigation and Baseline Risk Assessment (RI/BRA) for Operable Unit 7-13/14 (DOE-ID 2006b). To
achieve this objective, the cleanup will focus on removal of the following RFP waste streams: Series 741
and 743 sludge, graphite, filters, and co-located depleted uranium roaster oxide waste. Overall
remediation of Waste Area Group (WAGQG) 7 is being evaluated under the CERCLA process. Ultimately,
this process will lead to risk-management decisions and selection of a final comprehensive remedial
approach through development of a CERCLA record of decision and follow-on remedial design and
activities.

1.31 Background of Pit 4 and 6 within the Subsurface Disposal Area

Pit 4 was open to receive waste from January 1963 through September 1967. Pit 6 was opened
later, receiving waste from May 1967 through October 1968. Based on the timeframe of burial in the
designated portions of Pits 4 and 6 (i.e., from August 1966 to April 1968), it is expected that RFP waste
within the designated retrieval area was dumped rather than stacked. Additional waste from INL waste
generators and some waste from off-INL generators also were buried in the pit. The disposal process in
the 1960s involved excavating an area in the SDA, with tractor-drawn scrapers, down to underlying basalt
outcroppings, then backfilling and leveling the newly constructed pit floor with a layer of native soil
approximately 0.6 m (2 ft) thick. Waste in drums; cardboard, wood, and metal boxes; and other containers
was buried. Soil sometimes was added as an interim step when waste was being emplaced and while the
pits remained open. After a large area was full, pits were backfilled and initially covered with about 1 m
(3 ft) of soil, commonly referred to as overburden soil. Additional overburden soil was added, over time,
to repair subsidence and promote surface drainage. The estimated overburden thickness currently over
Pits 4 and 6 ranges from 1.2 to 2.1 m (4 to 7 ft). After approximately 40 years of burial, original disposal
containers, including the carbon steel drums, were expected to be significantly corroded and degraded
similar to drums removed from Pit 9 in early 2004 by the Operable Unit (OU) 7-10 Glovebox Excavator
Method Project (DOE-ID 2004a). However, initial retrieval experience under ARP has shown that the



drums may be in significantly better condition than those retrieved from Pit 9. Many drums uncovered in
the initial retrieval area in Pit 4 (during ARP) are relatively intact, especially those associated with the
stacked waste. The ARP II retrieval area is located within Pits 4 and 6 (see Figure 2).
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Figure 2. Conceptual drawing showing the location and layout of the Accelerated Retrieval Project 11
within the Subsurface Disposal Area.



The Agencies will review information collected during ongoing ARP and ARP II operations to
(1) verify the use of visual criteria and instrumentation and (2) evaluate whether to refine the retrieval
area. The following will be used by the Agencies as a basis for review of collected information:

. Waste location and distribution information will be compared with information for corresponding
waste in the Waste Information and Location Database (e.g., compare projected drum equivalents
of waste versus actual amounts retrieved)

. Information of various marker shipments (i.e., waste disposals with easily identifiable
characteristics) will be compared with recorded waste-inventory information in the Waste
Information and Location Database

o Data collected from targeted waste and nontargeted waste samples will be used to verify the
assumption that visual identification, complemented with field instrumentation, of targeted waste is
effective.

1.3.2 Estimated Waste Inventory in the Vicinity of the Accelerated Retrieval Project Il

The OU 7-13/14 program has developed extensive information defining waste inventories buried in
pits, trenches, and soil vault rows in the SDA. Disposal records and corresponding shipment information
from RFP are sources of available information for disposal locations and waste type designations. The
OU 7-13/14 program has developed buried-waste information-system applications to document waste
inventory type, quantity, and location. Based on this information (EDF-5447), Table 1 presents estimates
of the volumes and types of RFP waste buried in the vicinity of the ARP Il retrieval area within Pits 4
and 6.

Rocky Flats Plant waste forms contain various radiological and nonradiological contaminants.
Material shipped from RFP and buried in Pits 4 and 6 included plutonium and uranium isotopes.
Plutonium isotopes included Pu-238, Pu-239, Pu 240, Pu-241, and Pu-242. Uranium isotopes (i.e., U-234,
U-235, U 236, and U-238) were shipped to the RWMC primarily in the form of depleted uranium oxides.
Also included in waste shipments were Am-241 and trace quantities of Np-237. The isotopes Am-241 and
Np 237 are daughter products resulting from radioactive decay of Pu-241. In addition to Am-241
produced by decay of Pu-241, Am-241 removed from plutonium during processing at the RFP was buried
in Pits 4 and 6. This additional Am-241 significantly contributes to the total radioactivity in Pits 4 and 6.
A number of radionuclides (e.g., Co-60, Cs-137, Sr 90, Y-90, and Ba 137), primarily from INL waste
generators, also are expected in the project area. The non-RFP waste streams include radioactively
contaminated combustible and noncombustible debris (e.g., contaminated equipment, metal, and a large
cask) and a limited volume of sludge (e.g., evaporator bottoms). These evaporator bottoms are the focus
of the underburden sampling described in this plan.

Organic chemicals in Pits 4 and 6 include carbon tetrachloride, trichloroethylene,
1,1,1 trichloroethane, tetrachloroethylene (also called perchloroethylene), and lubricating oil. Trace
amounts of Freon-113, alcohols, organic acids, and Versenes (ethylenediaminetetraacetic acid) also may
be present. Inorganic chemicals in the waste include hydrated iron, zirconium, beryllium, lead, sodium
nitrate, potassium nitrate, cadmium, dichromates, potassium phosphate, potassium sulfate, silver,
asbestos, and calcium silicate. Table 1 describes and summarizes major waste streams from RFP that are
located in the designated retrieval area. As the table shows, major waste streams consist of sludge,
combustible and noncombustible debris, uranium roaster oxides, line-generated waste, graphite material,
and discarded filter media.



Table 1. Rocky Flats Plant waste content in the vicinity of the Accelerated Retrieval Project II area® of
Pits 4 and 6 within the Subsurface Disposal Area.

Estimated
Drum
Waste Stream Summary Characteristics Equivalents®
Series 741 first-stage Salt precipitate containing plutonium and americium oxides, depleted uranium, 615
sludge metal oxides, and organic constituents.
Series 742 second- Salt precipitate containing plutonium and americium oxides, metal oxides, and 1,386
stage sludge organic constituents.
Series 743 sludge Organic liquid waste solidified using calcium silicate (pastelike or greaselike). 3,805
organic setups
Series 744 sludge Complexing chemicals (liquids) including Versenes, organic acids, and alcohols 375
special setups solidified with cement.
Series 745 sludge Nitrate salt residues from solar evaporation ponds at RFP. 1,624
evaporator salts
Combustible, Solid, radioactively contaminated combustible debris (e.g., paper, rags, cardboard, 12,591°¢
noncombustible, and and wood). Noncombustible debris including pipes, empty drums, glass, and sand.
mixed debris Some waste is contaminated with beryllium metal.
Roaster oxide waste Incinerated, depleted uranium. Primary chemical form is uranium oxide with some 224
metal possible.
Graphite Graphite molds broken into large pieces after removal of excess plutonium. 1.4
Graphite fines (e.g., scarfings).
Filters Discarded high-efficiency particulate air filters contaminated with RFP 757
radionuclides (e.g., plutonium and americium).
Line-generated waste Various types of waste removed from RFP plutonium-processing gloveboxes 176

including glovebox gloves, combustible waste, graphite, and filters.

a. Approximate area as shown in Figure 2 and defined in the ARP IT EE/CA (DOE-ID 2005).

b. Drum equivalents are derived from the original disposal volume divided by the volume of a 55-gal drum. Note that the majority of waste was buried in drums;
however, boxes also were used for some waste streams (e.g., filters). A minor change in estimated drum equivalents relative to the information in the ARP 1T
EE/CA resulted due to a revision of EDF-5447 to reflect corrected coordinates.

c. Combustible, noncombustible, and mixed debris include RFP combustible debris, RFP noncombustible debris, and RFP beryllium as presented in EDF-5447.

ARP II = Accelerated Retrieval Project IT
EDF = engineering design file

EE/CA = engineering evaluation/cost analysis
RFP = Rocky Flats Plant

Buried waste in Pits 4 and 6 contain transuranic (TRU) and low-level waste. The transuranic
radionuclides in the pits are believed to be primarily contained in the drummed sludge and other RFP
waste (e.g., graphite and filters). Waste definitions are provided below for purposes of clarification:

. Transuranic radionuclides—radionuclides with an atomic number greater than 92
(DOE Order 435.1)

. Transuranic waste—without regard to source or form, waste that is contaminated with alpha
emitting transuranic radionuclides (atomic number greater than 92) with half-lives greater than
20 years and concentrations greater than 100 nCi/g at the time of assay. The primary radionuclides
associated with SDA RFP TRU waste are Pu-238, Pu-239, Pu 240, Pu 242, and Am 241.

. Low-level waste—waste that is not high-level radioactive waste, spent nuclear fuel, TRU waste,
by-product material (as defined in Section 11¢[2] of “Atomic Energy Act of 1954”
[42 USC § 2011-2259, 1954]), or naturally occurring radioactive material (DOE Order 435.1).



1.4 Overview of Waste Excavation Process

To provide protection from the weather and control the spread of contamination, a Retrieval
Enclosure (RE) with airlocks (see Figure 3) covers the retrieval area during retrieval operations.

The RE and attached airlock will house excavation, sampling, packaging, package
decontamination, and personnel ingress and egress functions. A gridded positioning system will be
established on the walls of the RE using 4.6-m (15 ft) grid increments to subdivide the retrieval area.
Operators use an excavator to retrieve material from the retrieval area. The waste zone is expected to be
approximately 2.1-4.9 m (7-16 ft) deep and the walls may be sloped to maintain an angle of repose as
needed to support safe operations. The excavator will retrieve waste zone material for subsequent
processing. Segregation of waste as targeted waste (TW) and nontargeted waste (NTW) will be done by
trained operations personnel employing visual and field screening methods, as appropriate. Nontargeted
waste will remain within the excavation area. Once segregated, TW will be repackaged into suitable
containers (e.g., drums or boxes).

1.5 Report Organization

Section 2 presents the sampling objectives and data quality objectives (DQOs). Section 3 describes
the sample locations and frequency. Section 4 provides information about sample designation and
associated requirements. Section 5 contains a description of sampling equipment and procedures.

Section 6 describes sample handling and analysis, including sample labeling and custody requirements.
Section 7 discusses management of waste generated from the sampling activities, and Section 8 contains
the cited references.

G1411-16

Figure 3. Accelerated Retrieval Project II Retrieval Enclosure covering the retrieval area (east end of
figure).



2. SAMPLING AND DATA QUALITY OBJECTIVES

Data needed to support the objectives of this project were determined using a graded approach
aligned with the process established in EPA QA/G-4, “Guidance for the Data Quality Objectives Process”
(EPA 2000). This process was developed by EPA to ensure the type, quantity, and quality of data used in
decision-making and is appropriate for the intended application. The data gaps, study boundaries, and
decision inputs and rules are discussed in this section. Elements of the overall project DQOs required to
support disposition of targeted waste destined for WIPP (e.g., nondestructive assay) are discussed in the
WIPP sampling and analysis plan (SAP) (in development phase) and are outside the scope of this plan.
The primary objectives of this FSP are to collect information from the waste zone material and
underburden soils to achieve the following:

. Estimate the radionuclide activity of NTW that would remain in the pit
. Determine the presence of non-RFP mobile radiological contaminants in the underburden
. Provide the general framework for collection of characterization information to support both

incident and nonroutine waste management characterization efforts.

The DQO process includes seven steps, each of which has specific outputs. DQOs are qualitative
and quantitative statements that:

. State the Problem: Clarify the nature of the problem or study objective
o Identify the decision: Specify what decisions are to be made to address the objective

. Identify Inputs to the Decision: Define the most appropriate type of data to collect

. Define the Study Boundaries: Determine the most appropriate conditions from which to collect
the data

. Develop a Decision Rule: Define how the data will be used to choose among alternative actions

. Specify Limits on Decision Errors: Specify tolerable limits on decision errors that will be used as

a basis for establishing the quantity and quality of data needed for decision making
o Optimize the Design: Develop a data collection design based on the criteria of the first six steps.

The data gaps, study boundaries, and decision inputs and rules are discussed in Section 2.1. The
quality assurance objectives for measurements are described in Section 2.2

2.1 Sampling Objectives

The following subsections address the data gaps, study boundaries, and decision inputs and rules
that are associated with ARP II. A summary of the DQOs are contained in Table 2.

211 Nontargeted Waste Sampling
2.1.1.1 Problem Statement. An estimate of the radionuclide activity that remains in the pit

following retrieval of targeted waste has been requested to provide information regarding the general
effectiveness of the removal activities.
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2.1.1.2 Decision Statement. There is no specific decision statement associated with this sample
type; however an assessment of the radionuclide activity that remains in the pit following retrieval of
targeted waste may be estimated.

2.1.1.3 Decision Inputs. The following inputs will be used to support any assessment of
radionuclide activity remaining in the pit:

. List of radiological COCs for OU 7-13/14 from the RI/BRA (DOE-ID 2006b).

. Visual discrimination of targeted and non targeted waste during retrieval operations.

. Radiological results from NTW samples collected under this plan.

2.1.1.4 Study Boundaries. The spatial boundaries for this study are confined to the ARP II
retrieval area.

2.1.1.5 Decision Rule. There is no specific decision rule related to these samples.

2.1.1.6 Sampling Design and Associated Decision Error. The sampling approach is designed
to provide an unbiased systematic approach to collecting numerous samples across the entire ARP 11
retrieval area. By collecting samples using a systematic approach, it is ensured that samples represent the
cross section of material not packaged and processed for offsite disposal (i.e., left behind). Using a
systematic approach such as collecting samples from every 3rd grid allows for the flexibility to adapt with
new information as the retrieval progresses.

2.1.1.7 Design Optimization. The systematic design of the approach to NTW sampling optimizes
the approach to collecting representative samples of material not targeted for retrieval, while providing
flexibility to adapt with new information as the retrieval progresses.

21.2 Underburden Sampling

2.1.2.1 Problem Statement. Identification of the presence or absence of mobile radionuclides in
the underburden soil for areas of the pits in which these wastes were disposed have not been made. A
location exists near the Pit 4/6 boundary that may be readily identifiable and appropriate to target for
sampling.

2.1.2.2 Decision Statement. If a disposal location for wastes containing non-Rocky Flats mobile
radiological contaminants can be located, determine if these contaminants have migrated from the waste
to the underburden, by finding direct radiological evidence of their presence in the underburden.

2.1.2.3 Decision Inputs. The following inputs are needed for the decisions in Section 2.1.2.2:

. List of radiological COCs for OU 7-13/14 from the RI/BRA (DOE-ID 2006b)

. Inventory records covering the area being retrieved during ARP II that show the presence and
location of non-Rocky Flats mobile radiological wastes

. Actual identification of wastes containing non-Rocky Flats mobile contaminants during the
retrieval activities in ARP II.

2.1.2.4 Study Boundaries. The spatial boundaries for this study are confined to the ARP 1II
retrieval area.
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2.1.2.5 Decision Rule. There is no specific decision rule related to these samples.

2.1.2.6 Sampling Design and Associated Decision Error. The sampling approach is designed
to determine the presence or absence of mobile radionuclide COCs in the underburden in a location that,
if found, contains disposals of wastes bearing these contaminants. This FSP provides the specific
sampling and analysis guidance to ensure that if the appropriate waste is located, meaningful and accurate
measurements are obtained that meet quality assurance requirements. To supplement this biased
approach, several other randomly selected grids have been identified for sampling.

2.1.2.7 Design Optimization. The detailed records evaluation supporting this investigation and
process described by this FSP optimizes the design for collection of mobile radiological contaminants in
the underburden within the ARP II retrieval area.

21.3 Incident and Nonroutine Waste Management Sampling

During complex, protracted cleanup projects, nonstandard events may occur and wastes may be
generated which require collection of previously unplanned samples, sometimes very quickly. Though the
sampling data needs may be ad hoc (previously unplanned), the importance of documenting the activity
and ensuring that relevant standard processes are followed (e.g., sampling objectives are met, custody is
maintained, etc.) cannot be underscored. Though it may appear more informal than collecting preplanned
samples, data of a similar quality can be collected using consistent approaches and skilled waste services
and sample collection personnel. Application of a DQO evaluation process in a consistent manner will
ensure that the appropriate samples are collected to support both incident investigations and assess
nonroutine waste management issues.

2.1.3.1 Problem Statement. Much of the waste generated by the project is associated with
significant acceptable knowledge (AK) documentation developed by the Transuranic Waste Program. AK
typically applies to retrieved waste from the pit, but may not apply to other wastes generated by the
project (e.g., potentially contaminated excavator crankcase oil), or to more specific data needs associated
with event investigations (determining the aerial extent of a hypothetical contamination event). Analytical
data are often needed to fill these gaps.

2.1.3.2 Decision Statement. In general, the project will use either process knowledge or AK
(where available) to characterize wastes and other media as appropriate. In cases where process or
acceptable knowledge is lacking or not applicable, the project will collect additional data from the media
of interest, as required. The following determinations may be made based on the characterization data
collected:

. Whether levels of specific contaminants are present that would cause the waste to be designated as
a characteristic hazardous waste under the Resource Conservation and Recovery Act (RCRA)
(42 USC § 6901 et seq. 1976)

. Whether levels of polychlorinated biphenyls (PCBs) are present at concentrations greater than or
equal to 50 ppm that would cause the waste to be regulated under the Toxic Substances Control Act
(TSCA) (15 USC § 2601 et seq., 1976).

. Whether levels of radionuclides are present to determine if the material would meet a treatment

facility’s waste acceptance criteria (WAC), or to determine the aerial extent of radiological posting
following a hypothetical release event.

11



2.1.3.3 Decision Inputs. To resolve the decision statement the following inputs are needed:

. Incorporation of acceptable knowledge documentation (as appropriate)
. Incorporation of existing process knowledge
. RCRA characteristic hazardous waste thresholds (as appropriate)

. TSCA regulatory thresholds for PCBs (as appropriate)

. INL WAC (as appropriate)

o Offsite facility WAC (as appropriate)

o Analytical data generated by this plan.

2.1.34 Study Boundaries. The boundary of ad hoc characterizations would typically be limited to
the media in question (e.g., excavator crankcase oil, retrieval enclosure HEPA filters, or the physical

contents of a newly packaged drum population, etc.), or the extent of the investigation of interest
(e.g., the aerial extent of surface soil contamination from a hypothetical event).

2.1.3.5  Decision Rule. The following statements are examples that address general decision rules
applied to waste being evaluated against a typical facility WAC:

o If the upper 90% confidence limit (UCL90) of the mean concentration of a contaminant is found
to be greater than the toxic characteristic leaching procedure threshold (40 CFR 261), then the
decision rule would be to apply the appropriate characteristic waste code to the subject waste

population

. If the UCL90 of the mean concentration indicates the presence of PCBs is greater than or equal to
50 ppm, the decision rule would be to designate the subject waste population as TSCA-regulated
waste

o For a hypothetical contamination event, if contamination is found in excess of a background level,

the location represented by the sample will be considered contaminated.

NOTE: For scenarios where one sample is collected to represent a single drum or waste
population, the results of the individual sample will be used to compare directly to the respective action
level.

2.1.3.6  Decision Error Limits. This will be evaluated on a case-by-case basis for ad hoc samples.

2.1.3.7 Design Optimization. This will be evaluated on a case-by-case basis for ad hoc samples.

2.2 Quality Assurance Objectives for Measurement

The quality assurance objectives for measurement will meet or surpass the minimum requirements
for data quality indicators established in the QAPjP (DOE-ID 2004b). The QAPjP provides minimum
requirements for the following measurement quality indicators: precision, accuracy, representativeness,
completeness, and comparability. Precision, accuracy, and completeness will be calculated in accordance
with the QAPjP.

12



2.21 Precision

Precision is a measure of the reproducibility of measurements under a given set of conditions. In
the field, precision is affected by sample collection procedures and the unknown and potentially extreme
heterogeneity of the buried waste. Overall precision is estimated by the variability (i.e., standard
deviation) across all regular samples within a population. This value can then be used to calculate the
upper confidence bounds of the applicable mean concentrations.

Overall precision (i.e., field and laboratory) evaluations can be supported by collecting duplicate
samples. Laboratory precision will be based on the use of laboratory-generated duplicate samples or
matrix spike and matrix spike duplicate samples. Evaluation of laboratory precision will be performed
during the process of method data validation. Field duplicates will be collected as part of the NTW
sampling efforts. Individual duplicates will provide insight into variability within a single matrix, while
the general NTW sample population (across all NTW samples) will provide an overall indicator of the
variability of the material activity remaining in the pit. The collection of several underburden cores in
close proximity to each other (under the area where non-Rocky Flats wastes containing mobile
radiological contaminants are encountered), though not specifically identified as duplicates, could be
interpreted as such.

2.2.2 Accuracy

Accuracy is a measure of bias in a measurement system. Bias is the systematic or persistent
distortion of a measurement process that causes errors in one direction. Laboratory accuracy is
demonstrated using laboratory control samples, blind quality control (QC) samples, and matrix spikes.
Evaluation of laboratory accuracy will be performed during the method data validation process. Sample
preservation and handling, field contamination, and the sample size and matrix affect overall accuracy.
The representativeness of the sample (discussed below) is also a factor in the overall accuracy of the
result.

2.2.3 Representativeness

Representativeness is a qualitative parameter that expresses the degree to which the sampling and
analysis data accurately and precisely represent a characteristic of a population, the parameter variations
at a sampling point, or an environmental condition. In addition, representativeness addresses the proper
design of the sampling program. Confirming that unbiased sampling was performed and a sufficient
number of samples were collected to meet the required confidence level will satisfy the representativeness
criterion for material that would have otherwise not been retrieved (not targeted).

2.2.4 Detection Limits
Detection limits are specified in the QAP;P.
2.2.5 Completeness

Completeness is a measure of the quantity of usable data collected during an investigation. The
QAPjP requires that an overall completeness goal of 90% be achieved for noncritical samples. If critical
parameters or samples are identified, a 100% completeness goal is specified. Critical data points are those
sample locations or parameters for which valid data must be obtained for the sampling event to be
considered complete. The samples collected under this FSP will be considered noncritical with a
completeness goal of 90%.
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3. SAMPLE LOCATION AND FREQUENCY

The following subsections describe the location-specific sample collection and frequency
requirements associated with the ARP II Project. The sample types detailed in this plan are:

. NTW samples
o Underburden samples

o Incident and nonroutine waste management samples.

Because of the project’s complexity, changes in sample types, locations, and method of collection
are expected. Deviations from this plan, including collection of samples not currently envisioned, may be
performed as long as the general framework described by the plan is followed and the sample collection
activities are appropriately documented.

3.1 Nontargeted Waste Sampling

This subsection details the location and frequency of NTW samples collected in support of ARP I,
to estimate the activity of NTW that would remain in this retrieval area following completion of ARP II.

Because of the potential to refine the retrieval areas as the project progresses, it was determined to
avoid predetermined sample locations, to the extent possible. To establish a level of formality, a
systematic approach to collection of NTW samples was devised that ensures uniform sample coverage
across the retrieval area, regardless of the final boundaries or shape of the retrieval area.

The approach developed ensures that a NTW sample will be collected from every third grid of the
area retrieved. Reference grids used in ARP II carry over from ARP I and are 15 x 15-ft squares. For
illustration purposes, Figure 4 represents a possible distribution of NTW samples based on distributions
of targeted waste identified in the Waste Information and Location Database.

In accordance with a systematic approach, samples will be collected from a consistent depth,
conditions permitting. The waste seam thickness in the ARP II retrieval area is estimated at 2.1-4.9 m
(7-16 ft) thick, excluding overburden. The operator will typically be excavating (and collecting samples)
over a 2-ft cover of overburden. Samples will be collected approximately 8 ft below the base of the
excavator, as measured by the excavator’s electronic depth monitoring unit (estimation acceptable in the
event that the unit is out of service).

After a grid has been identified for NTW sampling and the excavation depth approaches the sample
collection depth (8 ft), the operators will prepare for sampling. Samples will be collected in the middle of
the respective grid, controlled by the accuracy possible from the operator lining up with the grid markers
positioned around the RE. The point marked by the center of the grid, 8 ft below the base of the
excavator, will mark the origin of the NTW sample collection activities. Essentially, the first NTW
excavated at or immediately around this origin will make up the NTW sample material. This could be
soil, Rocky Flats NTW sludges or combustibles, and INL or other offsite generated waste. The waste
could be in either a loose or containerized (boxed, drummed, or bagged) configuration.

14
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It is anticipated that TW vs. NTW may not be immediately apparent upon excavation (e.g., all the
material in the vicinity of the sampling origin is still containerized). In such instances, removed NTW
candidate sample material will be placed in a manner determined by the operator that ensures that the
closest NTW material to the origin will be sampled, once it is identified as NTW. It is envisioned that a
row of containerized material may be staged in an order determined by the materials proximity to the
“origin” (i.e., middle of NTW sample grid, 8 ft below excavator base). When either soil or recognizable
NTW is encountered and excavated, this will mark the end of the staging, and excavation may cease until
appropriate material can be confirmed for NTW sampling. At this point, operations will begin opening
and/or examining the retrieved material in the sequence corresponding to the materials original proximity
to the origin. Upon inspection, the NTW originating closest to the origin will be set aside for NTW
sampling. In rare cases, when the NTW is not appropriate to sample (e.g., drum containing only large
pieces of metal debris), the next available NTW waste will be sampled. In all such cases a detailed
description of the waste not sampled will be recorded, including the justification for not sampling.

Details of sample collection in the DPS from the NTW candidate material are further described in
Section 5, Sampling Equipment and Procedures.

3.2 Underburden Sampling

This subsection details the location and frequency of underburden samples collected during ARP 11
to determine the presence of non-Rocky Flats mobile radiological contaminants in the underburden below
wastes that have been identified to contain these contaminants.

A detailed search of the Waste Information and Location Database was conducted to identify
locations within ARP II that contained mobile radiological contaminants. These disposals were not
common in the vicinity of ARP II, but one good candidate was identified. Disposal
NRF618SR007/19/67800 containing evaporator bottoms concentrates in absorbents from an INL facility
was identified as a candidate for sampling. Characteristics used to select this disposal location for
underburden sample collection included:

. The source estimated at 1.14E-5 Ci Tc-99, and 4.56 E-8 Ci I-129 is in a readily releasable form.
The waste stream type NRF-MOD-10H, has been identified in the RI/BRA (DOE 2006b) as one of
the primary sources for both Tc-99 and [-129 activity in the SDA.

. The source material was disposed in what is believed to be easily recognizable containers
(contained in eight 30-gal drums), assuming there is still some degree of intactness remaining.

. The disposal record indicates that the material was disposed near the northwest boundary of Pit 6
(5-10 ft East and 5-10 ft South of NW Monument in Pit 6), centered around the western portion of
current grid designator “CC-1.” Having a disposal location near a pit boundary is assumed to make
locating the respective waste easier.

. The material had a significant gamma radiation field when disposed (800 mR/hr on contact). The
evaporator bottoms also contained Co-60, a likely contributor to the elevated radiation fields.
Because Co-60 has a 5.3 year half life, it is unclear if the elevated radiation fields may still be
available to help identify the source containers. However, if elevated levels were detected, it would
help confirm that the INL waste was located and would provide additional assurance for targeting
the adjacent underburden for sampling.

For illustration purposes, Figure 4 includes the probable location of the INL disposal that will be
used to locate the directed underburden core sample location. This is identified as the “Proposed Directed
Underburden Sample Location” and is shown in grid CC-1. Assuming this disposal can be located, a split
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spoon core sample will be attempted to be collected from the underburden directly below this area. The
core sampling location will be selected to ensure that the coverage captures the footprint of the disposal.
This will be appropriately documented during core sample collection. In addition to the “Directed” or
biased underburden sample, three additional underburden split spoon core samples will be collected.
These locations have been randomly selected and are to be collected in the middle of girds:

° U-6
) V-2
. AA-4.

Depending on the thickness of underburden core recovery, up to two sets of samples will be
collected from each core. The details of the core sampling procedure are further described in Section 5,
Sampling Equipment and Procedures.

3.3 Incident and Non-Routine Waste Management Sampling

During the ARP II operations, sample collection may be needed to support various ad hoc waste
management activities (e.g., sampling of potentially contaminated crankcase oil) and to support incident
investigations such as the November 21, 2005, drum deflagration event in ARP. The sample handling
protocol used by this plan can be applied to these new samples as long as the activities are fully
documented, approved by operations management, and can be conducted in a safe manner.

17



4. SAMPLE DESIGNATION
4.1 Sample Identification Code

A systematic 10-character sample identification (ID) code will be used to uniquely identify
samples. Uniqueness is required for maintaining consistency and preventing the same ID code from being
assigned to more than one sample.

A SAP table and database will be used to record all pertinent information associated with each
sample ID code. Issuance and control of sample IDs will be coordinated with the Integrated
Environmental Data Management System technical leader of Sample and Analysis Management.

4.2 Sampling and Analysis Plan Table and Database
4.21 General

A SAP table format was developed to simplify the presentation of the sampling scheme for project
personnel. The following subsections describe the information recorded in the SAP table and database
presented in Appendix A.

4.2.2 Sample Description Fields
The sample description fields contain information about individual sample characteristics.

4.2.2.1 Sampling Activity. The sampling activity field contains the first six characters of the
assigned sample number. The sample number in its entirety will be used to link information from other
sources (e.g., field data and analytical data) to the information in the SAP table for data reporting, sample
tracking, and completeness reporting. The analytical laboratory will also use the sample number to track
and report analytical results.

4.2.2.2 Sample Type. Data in the sample type field will be selected from the following:

REG = Regular sample
QC = Quality control sample.

4.2.2.3 Sample Matrix. Data in the sample matrix field will be selected from the following:

SOIL = Underburden soil
WASTE = Waste zone material.

4.2.2.4 Collection Type. Data in the collection type field will be selected from the following:

GRAB = Grab

BIAS = Used in instances where the sample is directed to a certain area such as underburden cores
targeted to where specific types of waste are encountered

COMP = Composite
DUP = Duplicate.

18



4.2.2.5 Planned Date. This date is related to the planned sample collection start date.
4.2.3 Sample Location Fields

This group of fields pinpoints the location for the sample in three-dimensional space, starting with
the general area, narrowing the focus to a grid location geographically, and then specifying the depth in
the depth field when applicable.
4.2.3.1  Area. This field identifies the general sample-collection area (e.g., RWMC — ARPII).

4.2.3.2  Location. This field may contain geographical coordinates, building numbers, or other
location-identifying details. Data in this field will normally be subordinated to the area field. For samples
representing newly packaged (drummed) waste, this field will be populated with the drum ID number.

4.2.3.3 Type of Location. This field supplies descriptive information concerning the sample
location (e.g., underburden and waste zone).

4.2.3.4 Depth. The depth of a sample location is the distance in feet from surface level or a range in
feet from the surface. Core sample depth ranges will be added to the depth of excavation resulting in a
depth range tied to the distance below ground surface. (This field may be populated after the sample is
collected.)

4.2.4 Analysis Types

4.2.4.1  AT1 through AT20. These fields contain analysis code designations. Specific descriptions
for these analysis codes are provided at the bottom of the SAP table.
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5. SAMPLING EQUIPMENT AND PROCEDURES

This section describes the sampling procedures and equipment the project will use to collect project
samples. Project-specific TPRs will generally be used to implement the sampling activities. This section
describes operational features that are incorporated into TPRs to support successful sample acquisition
during this project.

The project will supply space to house equipment and materials used to support collection,
preparation, storage, and transportation of samples in accordance with custody and sample handling
requirements. These include:

. Lockable sample refrigerator to store samples before shipment to the laboratory, as required
. Sample freezer to store ice for sample temperature control during transport
o Storage cabinets to store sampling equipment and supplies.

Sampling equipment or tools (e.g., scoops, core liners, and caps) shall be visually inspected before
use and should be stored in a protective bag-in wrap until initial use.

The following sections include guidance on the collection of quality assurance (QA)/QC samples
followed by guidance on the sample collection methods.

5.1 Quality Assurance and Quality Control Samples

The Sample and Analysis Management will issue a task order scope of work for established
laboratories to analyze laboratory bound samples described by this plan, and data from the analyses will
be considered definitive. All internal laboratory QA/QC procedures will be followed in accordance with
the appropriate laboratory statements of work prepared for this project. Table 1-5 of the QAPjP (DOE-ID
2004b) describes generally recommended field quality assurance sampling, including the items described
in the following subsections.

5.1.1 Duplicates

For this project, duplicate NTW samples will be collected at the frequency prescribed in the
QAPjP, assuming sufficient sample material exists. Table 1-5 of the QAPjP recommends collecting the
duplicate samples at a frequency of 5%. This collection frequency is represented in the SAP tables
contained in Appendix A. Duplicates will be collected in the same manner as the regular sample with
which they are being collected. For the underburden samples, the core sample directed at the INL disposal
will be split in the laboratory for duplicate/split analysis of each horizon sampled.

51.2 Field Blanks

The QAPjP recommends collection of field blanks when soils are sampled for radionuclide
analyses. Field blanks will not be collected as part of this investigation because it will be physically
impractical or impossible for operations personnel to pour analyte-free water into a sample container at
the sample collection site inside the RE, and impractical in the DPS. Measures will be taken to mitigate
cross-contamination of both recovered soil cores in the RE and airlocks and NTW samples in the RE and
DPS. Also, subsampling of cores will take place in a significantly cleaner environment (at the analytical
laboratory). The upper and lower portion of the cores (approx. 1/2 in.) will be discarded from analysis.
Sampling equipment used during sample collection (e.g., scoops and spoons) are single-use items.
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5.1.3 Equipment Rinsate Blanks

An equipment rinsate blank sample is obtained by rinsing sample collection equipment with
analyte-free water, following decontamination, to evaluate field decontamination procedures. Equipment
rinsate blanks will not be collected as part of this investigation because new, disposable sampling
equipment is being used for final sampling (both waste zone samples and underburden cores). This is
consistent with the requirements of the QAP;P.

5.1.4  Trip Blanks

In accordance with the QAP;P, trip blanks are not required for the analyses and matrices in this
FSP. For ad hoc samples addressed in Section 3.3, use of trip blanks will be addressed on a case by case
basis.

5.2 Sample Collection Procedures at ARP Il

Collection of sample material in the ARP II retrieval enclosure is conducted in accordance with the
latest revision of TPR-7420, for waste retrieval operations. Sampling operations undertaken in the DPS
units are performed in accordance with the latest revision of TPR-7415 for Drum Packaging System
operations. Changes in TPR naming, numbering or minor technical changes will not be cause for
modification of this FSP, as the TPRs themselves are the operational (physical) sampling procedure,
while this plan implements the background guidance support.

5.21 Collection of Nontargeted Waste Samples

Section 3.1 of this plan describes the process for selecting source material for the NTW samples.
Once the NTW source material has been selected for sampling in the RE (Section 3.1), the material is
moved into the DPS for sample collection. DPS operations, including sampling, are performed in
accordance with TPR-7415. This subsection details the guidance used to select the sample material from
the waste tray.

A 250-ml bottle will typically be filled for the NTW sample collection. Since the entire sample
volume will be analyzed by gamma spectroscopy, it is important that the sample be representative of the
material contained in the tray. This will be achieved by collecting composite samples from the tray
material, as appropriate. However, if the material in the tray is made up of a preponderance of one
material (e.g., nontarget sludge, combustibles, etc), the plan intends a sampling bias focused on a
composite of that material, not the incidentals. Examples of various scenarios are presented in Table 3
which provides guidance on the typical makeup of the composite NTW sample based on the material
contained in the tray. Excluded from the sampling population are drum carcasses and packing material
associated with waste (sample the waste, not the carcass), large rock chunks (e.g., >1/2 in.), and piece of
debris that are difficult to sample (e.g., heavy metal debris).
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Table 3. Guidance for nontargeted waste sampling scenarios.

Waste Distribution in the Tray Sampling Approach

75-100% NTW sludge (e.g., 745 Series sludge), Composite sample made up of the NTW sludge
remainder soil, combustibles, etc.

75-100 % Combustibles, remainder soil, NTW Composite sample made up of combustibles

sludge, etc.

90 — 100% Soil Composite sample made up of the Soil

Any apparent TW in the tray that would have Ensure the apparent TW (regardless of its

otherwise been returned to the pit as NTW during  proportion to other material) is included in the

retrieval operations. composite sample such that its mass is
representative of the distribution of material in the
tray

Combination of materials below the thresholds Ensure sample is representative of the material

listed above contained in the tray

NTW = nontargeted waste
TW = targeted waste

Once the contents of the tray have been evaluated, sampling scoops or cutters (for combustibles)
will be used to collect the sample material. In accordance with the guidance provided in Table 3,
approximately three subsamples from each media will be collected and placed into the composting bag,
with the size of the subsamples proportional to the waste type it represents in the final sample. Once the
appropriate waste types have been subsampled and placed into the common compositing bag, the contents
of the bag will be thoroughly mixed and grab samples will be pulled and placed in the 250-ml bottle. Care
should be taken to ensure the final 250-ml sample will be made up of all the representative parts
contained in the compositing bag. In the event a duplicate is collected, it will be collected from the same
composting bag that the regular sample is collected. A detailed physical description of the NTW in the
tray and the sampled materials will be recorded. Sampling equipment used for these NTW samples
include:

. Labeled 250 ml sample bottles

. Plastic bags to composite sample material
. Disposable sampling scoops
. Scissor-type cutters as necessary to cut/sample combustible like material.

5.2.2 Collection of Underburden Samples

Section 3.2 of this plan describes the process for selecting the underburden sample locations.
Following removal of waste from the randomly selected underburden grid, or identification/location of
the candidate directed disposal (INL Shipment NRF618SR007/19/67800), preparation will begin to
sample the underburden. Steps include:

. For the biased underburden sample confirm that the material is the INL shipment of interest (use

the location identified in pit, 30-gal drum size, visual examination, and radiological characteristics,
as appropriate)
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. Remove waste in vicinity of subsequent underburden core placement

. When the waste zone/underburden interface has been reached, the excavator operator removes an
additional 7.6- to 10.1-cm (3- to 4-in.) layer of soil to provide a cleaner contact for underburden for
core collection.

. In accordance with the details in TPR-7420, prepare the assembled split tube sampler package for
installation on the excavator and collection of underburden core

. Sample in accordance with TPR-7420.
. Remove split tube sampler and prepare for packaging in accordance with TPR-7420.

The core retrieval design allows for core recoveries by inserting a sample tube as far as possible
with the excavator arm into the underburden or until refusal, whichever occurs first. The soil column that
collects in the sample tube may be compacted as part of the sampling process. Consequently, insertion of
the sample tube may result in a sample core length less than the insertion depth. This is an acceptable
result. Extracted cores will be capped, sealed, and labeled in accordance with TPR-7420 to indicate
orientation such that:

o Top—Indicates side of core originating near the surface of exposed underburden
o Bottom—Indicates portion of core originating near the contact with refusal or the end of the core
interval.

Following transfer to the analytical laboratory, the core will be photographed, the length of the soil
column in the core will be measured, and the core will be subsampled. When the core liner is advanced
into the underburden to collect the sample, some of the contaminated material may be smeared along the
inside of the sample liner as well. Therefore, a thin layer of sediment should be removed from the core
liner to avoid the possibility of cross-contamination. Approximately 1/2 in. at each end of the core will
trimmed to avoid possible cross-contamination.

If less than 1 ft of soil is collected, the laboratory will collect subsamples from the bottom-most
portion of the core. If a 1-ft core sample is collected, the laboratory will collect subsamples from the
midpoint of the top half and bottom-most portion of the bottom half of the core to support identification
of concentration gradients as a function of depth. Approximately 1/2 in. of the lower core will be
discarded or excluded from sampling to mitigate any cross-contamination during core handling in the RE.

Details of the laboratory core subsampling, including requirements to mitigate cross-contamination
during subsampling, will be included in the laboratory task order statement of work. A summary of
relevant information, including the number of samples planned, analyses, proposed methods, and sample
container (i.e., collection vessel), appears in Table 4.

5.2.3 Collection of Incident and Nonroutine Waste Management Samples
Ad hoc samples collected in support of incident or nonroutine waste management conditions will
be collected under general project work control procedures. Sample handling protocol found in Section 6

of this plan will be used to ensure integrity of the samples. The method employed for sample collection
will be fully documented.
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6. SAMPLE HANDLING AND ANALYSIS

6.1 Documentation

The sampling coordinator will be responsible for controlling and maintaining all field documents
and records and for ensuring that all required documents are submitted to the Idaho Cleanup Project
Administrative Records and Document Control. All entries to log sheets will be made in permanent ink.
All errors will be corrected by drawing a single line through the error and entering the correct
information. All corrections will be initialed and dated.

6.1.1 Sample Container Labels

Waterproof, gummed labels will display information such as the sample ID number, the name of
the project, sample location, and analysis type. In the field, labels will be completed and placed on the
containers before sample collection. Information concerning the sample collection date, time, preservative
used, field measurements of hazards, and the sampler’s initials will be filled out during field sampling
activities. MCP-1192, “Chain of Custody and Sample Labeling for ER and D&D&D Projects,”
establishes the container labeling procedure for this project. The exception to this procedure is that certain
information (e.g., collection date and time) may be left off the labels as long as the information is
recorded on the chain-of-custody record.

6.1.2 Logbooks

MCP-1194, “Logbook Practices for ER and D&D&D Projects,” establishes logbook use and
administration procedures for this project. The logbook requirement may be fulfilled by the use of
project-specific sample forms. Information pertaining to sampling activities will be entered on the forms.
Entries will be dated and signed by the individual making the entry. All forms will have a quality control
check for accuracy and completeness. Upon completion, forms are uploaded into the Electronic Data
Management System.

6.1.3 Data Management

Sample data will be managed in hardcopy format and analytical data will be managed in electronic
image format (Portable Document Format). The project may integrate, as practical, currently existing data
management systems (e.g., Integrated Environmental Data Management System) for the control of
analytical sample information collected to support the project.

6.2 Sample Handling
6.2.1 Sample Preservation

Preservation is not required for the radiological samples addressed by this plan. Potential incident
and nonroutine waste management samples may require preservation by chilling once they leave the DPS,
depending on type of sample. During some operations (e.g., fissile material monitor sample assay),
maintaining temperature at 4°C may be difficult, however efforts will be made to maintain applicable
sample temperature requirements as close as practicable. The project also maintains a lockable sample
refrigerator, capable of storing samples at 4 +/- 2°C.
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6.2.2 Sample Custody

The chain-of-custody record is a form that serves as a written record of sample handling. When a
sample changes custody, the person(s) relinquishing and receiving the sample will sign a chain-of-custody
form. Each change of possession will be documented; therefore, a written record that tracks sample
handling will be established. The custody procedure for sample collection is established in MCP-1192.

6.2.3 Sample Transportation

Project personnel will transport samples in accordance with direction from the packaging and
transportation organization.

26



7. WASTE MANAGEMENT

Waste generated from sampling activities is a small subset of the waste being generated and
managed by ARP II. Waste management activities will be performed in a manner that protects human
health and the environment and achieves waste minimization to the extent possible. Sample waste will be
managed in accordance with the analytical Task Order Statements (TOS), MCP-1390, “Waste Generator
Services Waste Management,” MCP-3471, “Temporary Storage of PCB Waste,” and supporting
operating procedures and MCPs associated with this document.

Sampling materials, equipment, lab-ware, and residuals will be managed in accordance with the
agreed-upon TOS with the supporting analytical laboratory and current waste management MCPs. Waste
codes will be determined and applied based on process knowledge, analytical data, and the most current
revision of the Acceptable Knowledge Summary Repor” (CCP 2005) along with waste characterization
methods defined in MCP-1390.

7.1 Waste Determinations

All waste streams resulting from sampling efforts will be identified, characterized, and managed in
accordance with the requirements and processes defined in federal and state regulations: DOE
Order 435.1, “Radioactive Waste Management”; DOE Order 5400.5, “Radiation Protection of the Public
and the Environment”; approved waste acceptance criteria for ARP II stored waste; and the following
company management procedures, as appropriate:
° MCP-1390, “Waste Generator Services Management”
. MCP-3475, “Temporary Storage of CERCLA-Generated Waste at the INL Site”
. MCP-3480, “Environmental Instructions for Facilities, Processes, Materials, and Equipment”

o ER SOW 394, “Sample and Analysis Management Statement of Work for Analytical Services.”

7.2 Pollution Prevention and Waste Minimization
Pollution prevention and waste minimization techniques have been and will continue to be

incorporated into planning and daily work practices to improve work safety and efficiency and to reduce
environmental and financial liability.
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Appendix A

Sampling and Analysis Plan Tables

31



32



BII-SUD0| De0S BUWES) BE-0) | SING - AUSwaliopeEy

S BULOD sang sskpuy
LY Oily
BhLY BLY
2Ly alv
LY Ly
Ly av
S0 BRE SilY Qv
1954l 0 PRANbEl 58 PEpRE 90 AR § B PUE 19205 BULIED & [IM UDS0 AB S)WES [ 208 4] bhlY by
o SOENRUY |2k 0L BLUND PADPER & AR SHAUES ILHUAGTURIL H1EM UIINOI-UOL DUR LORIU| £hiv | Eng -Ausuapapey 1Y
e ensugs feuy wo Bupusdep efueud e sydues (w1 ersm edieruca p squnn i R D, &Y
QALY MY g BwE bYW
JWNEASDSMUL- L SWNPA AD SIGNea - 4 SR] SHAUTS 04 U 000 (1M QN USIRIILOR! SIAUESS $R10W oD ¢ UL oy OUITS B 1 SRISRITYD G 019 15N SL8 SES0AIA ST S| uo pafersp Apnie Budwes K
] (418 KZ Bdl-TWiME SO0 | BYHD HVHD L5 034 SINEVE
] JaL A SMOZILIWM Bedil-TWie SOS0KLD | YD v ETE:1h ) 2=t PINEE
b JaL oK IMOZILSWM L=t L] v aveD LS o3y CINET
] JaL X SMOZILEWM BT Q000D | EVHD avHD LoV o34 ZINEVE
] JaL M SMOZILEWM BRI SO0 | HYHD BVHD JLEWM 034 FINEYE
] JaL M SMOZILIWM - A0S0KLY | BvD Bvidd LSV o3y
] JeL oA IMOZILEM By Wiie BVHD BVHD 3LV 034 BT
] deL £ IMOZILEWM BEle-WiMe BYHD BVHD LSV 034 HINEYE
I JaL &N LSV Bdife-TWiME HYHD LS 934 NS
] fal:1l Zh INOTILEM BT OO | BYHD BvHS 3LeM 234 ST
] [a:18 Ll SMOZILEWM BT S0020KLD | EVHD Ve 3ALEVm 034 FNEE
] JeL kL IMOZILEWM Bdl-TWiME S0 | HYHD BvHD JALETM = HINEYE
] aal 251 IMOTILEWM BT WOTOKLD | BYHD BvHD LS o3y T
] a8l S INOTILEVM Bl O BYHE | BvHD ETE) 34 AT
Z JeL & SMOZILEWM BT Q000D | EVHD dnd Lo jalas= ) BONEYE
He | 52 7] e waEx] Rany R PO SRy adfy Aungny
ydag Joadiy PRl Oudues sjdueg apueg Ganpduwes
OZLYEE Lo el LRI LY IO LR LY P LY fE LI Z) L] L) OF L] 6L | QLY [ JUW | DLW | SLW | LW | E1% | TLY] LY
i P (1) 590 Ssipuy Bug UOIER07 GG uolduoss] Sdues
WOH NI ERROD ONS HNONOTYS  sebeuy | I TAIIHLIS QdLvEa | UOIENEY B L URld S00TES R0

BN V5

sefjeny edojppey pus Eawsy 3] s e SefEn pue Budues

sa|qe] ue|d sisAjeuy pue Huijdwesg

Vv Xipuaddy

33




"3 BUWES) 650 | SN - ABWSLI0PEY

18301 01 PRINDA) E8 pADDE B0 ABW SHSARUR PUE LSSJ3S BUWEE & LM UBaq AR SplUes | sdA) sl

o EaENEny Rl

1 Guung pappe eq Asu &B)dues Bl A p

TR AR (Bl U0 DURLDTe d0uR AR SOI0WTS [ 1N S1SeM [R0IRFUou 0 Raun

sauumon SAING SRy
021y (VAL

BhlY BLY

alv aly

LY A%

any aly

SANII0 BRD S o
FRLY FLY

THY | oIng -Aaswagoopey  ELY

THY L0 ST ST T L A

LY USRI BULRE)  LLY

SUAILOZ)
SWNOAIDAMUL-L WA D aKneq- g

5] |ALBS AL Lo A [[IM JAGUINL LOIENILSP! $ANES 8318000 s

I UOTESELAP S|ALES M8 J0 SATITYD G 01 G 151 ) SAsAsta) 78] S| Lo pae|dsip Aae Buldues sy

JeL b JE0D NITENGEIINN I WOF0NLD 5% L e 23y AN
aBL 28NS 20 3800 NITHNSHINN lidee-2ae O00NL0 55 BvdS e 34 AT
aBL HaNS A 3800 NITHNEHIANN I TN SOOFOKL0 88 BvdD e o3y FHE
(a1} A YOO NITENGEIINN Iidife-2NM WOFONL0 58 BvdD L] 23y PN
aBL 28NS N JH0D NITHNGHITNN lidde-2iNane O020NL0 55 B e £3d EONEE
aslL VNS 31N 3400 NIGHNEHIANN N TN WOTOKLO 53 BHD oS o34 ANHE
JeL 8 3800 NITENGEIINN I - WOF0NL0 5% B JLLe:] 23y MO
aBL £33 IMOZILETM lidee-Ciane O0F0NL0 | BvHD D LSV 34 CENEWE
aJBL =tali] INCFIL M I TN WOFONLI | BvHD BvdD IS0 23y TNIE
(a1} Faili) INOZALEYM Il -2 WOTONL | D dng 3LSYM pele e L] N
aBL 00 INCTILSM I SOOFOKL0 LD D LY o3y CENEE
Q8L [Je] INCTIALEYM I 2N 00Z0KL0 | BYdD | BVHD 34 GINGVE
aBL a8 IMOZILETM lidee-Ciane O0F0NL0 | BvHD D 34 BINEYE
aJBL WY INCFIL M I TN WOFONL0 | BvdD BvdD 23y SINEE
Q8L rZ INCZIALEYM N -2 MY 00Z0KL0 | BYHD | BVHD 3LSVM 34 SINEVE
o uae e ANy L] pouRpy | add) ETEt] adf) Apainy
uydag o adh) paLeld Bundwes s} ajdues adwes Budues
CELVEELLY[EE IV LI LY GELYFL IV LLY[EE LWL LY 06 10) GLW | 81 | LW [ S0 | SIV | BLY
paisanbay fuuent pue (1) sedf| ssieuy Jou3 ARDTRINSS e L
VOB NMIEN R CNS Jediguen Rakid I TAIHLIH QALVHIT300Y  elud MOTEAREH #|08 | UEld S0ZZES0 Med
BOUIN A5
Irddy  Se0unp sjg] el

v Pz abieg

aeiEny (Eaboppey pus EmusyD 20 s L SshEry pue Budues

34




B | -eUp0| D05 BULIES) BR-0] | SINg - AISWSLZOpEY

sauumon SAING SRy
(VAL
BhLY BLY
EL aly
LY A%
Iy aly
ShLY GLY
SANII0 BRD
18301 01 PRINDA) E8 pADDE B0 ABW SHSARUR PUE LSSJ3S BUWEE & LM UBaq AR SplUes | sdA) sl FELY By
LT 1 Buunp pappe e Aaw g8)dues S5 B F hY | oIng -Aaswagoopey  ELY
THY L0 ST ST T L A
TR AR (Bl U0 DURLDTe d0uR AR SOI0WTS [ 1N S1SeM [R0IRFUou 0 Raun

UL 1Y USBENS BUIES) DLV
JWNOADD AUL-1  SWNOA ST KN - 4 5] |ALBS AL Lo A [[IM JAGUINL LOIENILSP! $ANES 8318000 s JAUINA LIGTRAEIIAP 8] o SRIDRIBYDG 01 1) M day ape) S| Lo pade|dsip Apioe Buldwes sy)

| W JeL adaL I WO | EvdD L JL5TM D3y DM

I L] [al: 1} aaL lidee-2ae OO0NL0 | EvHD BvdS 3LSWM 34 BT

k W aJalL aalL I TN WOFONLD | BvdD BvdD e o3y EOMHYT

| N JeL adaL Iidife-2NM WO | D BvdD JL5vM S3d P e

I L] [al: T} aalL lidde-2iNane OO0NL0 | EvHD B 3LSWM £3d Q0T

I W fal: 1} aalL I WOFOWL0 | BvdD D LY o3y ST

| L) JeL aJaL I - WO | EvdD BvdD 3LSYM 23y POV

3 L] JaL daL lidee-Ciane O0F0NL0 | BvHD D LSV 34 LIMHYE

I W aJel aalL I TN WOFONLI | BvHD BvdD IS0 23y 0T

| N JeL aJaL Idie-2My W00 | EvdD BvdD 3LSYM 23y O

z aBL 28NS §=00 YOO NITHNEHIANN I SOOFOKL0 83 ovig e orvo3y ZHIE

z a1} 1ans 100 3H00 NITENFHIINN lidH 2N DO0EONL0 88 e s fala faE ] HHiE

I aBL +=00 3800 NITHNGHITNN lidee-Ciane O00NL0 55 Svig S 34 Qe

I aJBL 28NS P 3800 NITHNEHIANN I TN OOF0KL0 5% BvdD e 23y BONHE

b a1} FBNS b Ja00 NITENFHITNN lidHy 2N DO0EONL0 58 BvHD s 234 BT

Hd | ¥ | 5H [T uae e ANy L] pouRpy | add) ETEt] adf) Apainy

ureq waddy powed  |Ouidues|  eo adues ardues Gupdues

CELVELLY[EE LY LI LG FL IV LLYIZE LWL L1 OF 1) GLW | B | LY | SUY | SLY | BLY ) €1W] 21V ) LY
UOIRHGT Spdes ol 8| dues
paisorbay Aauent) pue (1v) sadh), sisheuy Jon3 s UGS &

WO NN R OIS

v P abieg

Moo TS Jefeuspy pekg

aeiEny (Eaboppey pus EmusyD 20 s L SshEry pue Budues

Il T¥AIIHLIH AALVHI 100V

kg

| LOINE 8|08 L UEl]

S0EES0 MEQ

BOUAN dvs

Iy JHquNN 18 LRl

35



BZ1-supd| ads uwes gL )

LT ]

saua U SHING SISARLY

neLy LY

GLLY BLY

I a

LhY A

Ky ay

GhY alv

LY Lik

1o saaf@uny akad sy Buung pappe e AR S8 ALRS L EGRURLL ASEM SLINOII0U PLE LGP ChY | 8INg -AEmnagopey 1V
BaE RAsLA Uy U0 Bupusdep slusp Rew sxdwes ) N) s elieiucg g ssgquny HY e e ek
bhLY Uiuo3 BWlen LY

SUAIWO)
swnpAJDaduL -1 awnjop 30 signog - O

SH0R| SRS SU5 L0 RA0dR |1 JEqUINU UCMRAFLIGH S|AUES sdud sy

1IN USRS S|ALRS SU) 0 S8|RmiD § O] G [28) el Sussasdal ape) S| uo paRgdap A Bupdues ay)

3 W JeL Q8L Iidde-nNMmy S020KL0 | EVED gD 3LSYM D34 ShMEYE

I WM JaL aal [GELas b ] W00KL0 | avHD AL5YM O3y PLAHEYE

3 N JeL QgL Iidde-nMmy Q00KL0 | EvED g0 3LSYM D34 EhMEYE

3 WN [al: 1} aal Il WOF0NL0 | avED 2 3 LSvas o3y S

b WM a1} aal lid 2N Q00E0NA0 | EvED e 3LEVM o934 P HNEE

HH | w9 | s W uogE woiem Bany L] pouk | adiy AR Auwngng

yKag Joaddy paely  |Gupdueg| o adung sueg fudueg

CELVEELV]SELVZLLY|SE LY ISHIV] P | YRS LWISE LWL LLW{ R L] GLW | 8L | ALY | S0V | 5LV | bLY | E1V] ZLV] Y
paisarbay fansenty pus (1) s9df) ssipuy ey egEcvIByeg Sl

WB NN RRID OGS HNOWOTYS  Jefieue akug I TWASIHL Y OIUVET T30  Toalasy b UEAEY 9| | ueld 0FEI0  R]

P P afieg

SEAlEUY RG010DEY DUB [B20UBL7 10 K21 LRl SISARUY pUB BUIILES

Irddy

S T

Jequany

uBld

36





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


